Preparation of cephaloosporins bearing a 1,3-dithietane ring attached to the C-3 position using intramolecular rearrangement are described. The diastereoisomers (6a-I and 6a-II) were separated by silica gel column chromatography. These 3-[4-(carbamoyl carboxymethylene)-l ,3-dithietan-2-yl]cephems showed comparable activity against Gram-negative bacteria to that of ceftazidime. 
1 ,3-dithietanecarboxamides at the C-7 position of cephamycin in a previous paper1*. In a previous paper2), we described the synthesis and antimicrobial activity of cephalosporins bearing an isothiazolethiomethyl group at the C-3 position.
In this paper, we wish to report the intramolecular rearrangement of cephalosporin from zso-thiazolethiomethyl to 1,3-dithietane at the C-3 position. Using this rearrangement, we could synthesize some cephalosporins bearing a 1,3-dithietane ring directly attached to the C-3 position. These compounds (5a~5f) showed good activities against Gram-negative bacteria.
Chemistry As we reported earlier2), 3-[(4-carboxy-3-hydroxy-5-isothiazolyl)thiomethyl]-7)5-[(Z)-2-(2-tritylamino-4-thiazolyl)-2-(^rf-butoxycarbonylalkoxyimino)acetamido]-3-cephem-4-carboxylic acids (3a~3f) were synthesized by acylation of 7/?-amino-3-(4-carboxy-
Treatment of 3a~3f with triethylamine in a mixture of dioxane and DMSO at room temperature gave the rearranged 3-(l,3-dithietan-4-yl)cephems (4a~4f). Stepwise deprotec- tion of the two protective groups of 4a~4f gave the 3-(l,3-dithietan-4-yl)cephems (5a~5f). The structure of the 3-(l,3-dithietan-4-yl)cephem derivative was confirmed as follows; i) in the NMRspectrum of 4a, the signal at 34.16 (2H, q, C-3-CH2-) in 3a was not observed, while a new signal appeared at S 5.82 (1H, s, C-3-CHC), ii) in the IR spectrum of4a, new absorption bands at 1680 and 1630cm * due to a primary amido group were seen and iii) two diastereoisomers of the cephem triester (6a) were readily separated by column chromatography on silica gel (benzene -EtOAc, 3 : 1). The less polar isomer (6a-I) (Rf0. Table 1 .
In general, these 3-dithietane cephems (5a~5f) were two to four times less active against all the organisms than the corresponding 3-isothiazolylthiomethyl cephems2). However they retained good activity against Pseudomonas aeruginosa. As shown in Table 1 , the most promising compound was 5f, the activity of which against four tested strains of P. aeruginosa was two times higher than that of ceftazidime (CAZ). There was little difference in the antibacterial activities between 5a-I and 5a-II, but the isomer (5a-I) was more active than 5a-II against Providencia rettgeri Y-l and P. aeruginosa. 
Experimental
NMRspectra were recorded at 90MHzon a Jeol FX-90Q spectrometer and at 100MHzon a Jeol MH100NMR spectrometer using tetramethylsilane as an internal standard. IR spectra were taken on a Hitachi 260-10 spectrophotometer.
For column chromatography, silica gel (Wakogel C-200) was used.
MP'sof the cephalosporins are not accurately reproducible because of extensive decomposition.
General A solution of 3-(5-isothiazolyl)thiomethylcephem (3) (0.5 mmol) and triethylamine (250 /zg) in DMSO (3 ml) and dioxane (10ml) was stirred for 3~4 days at room temperature. After concentration, the residue was added to ice-water (10 ml) and acidified with 2n HC1(5 ml). The aqueous solution was extracted with methyl ethyl ketone (MEK) (20 ml x 2). The combined extracts were washed with water (10 ml x 2), saturated brine (10 ml) and dried (MgSO4) and then the solvent was evaporated under reduced pressure. The residue was fractionated by silica gel chromatography (CHC13-2-PrOH-HCOOH, 90: 10:2) to give, after trituration with mixture of Et2O and «-hexane, 4 as a powder.
General Procedure for the Preparation of 3-[4-(Carbamoyl
TFA (6ml) was added to a mixture of 4 (0.3mmol) in anisole (0.5ml) under ice-cooling, and then the mixture was stirred for 1 hour at 19~21°C. After removal of the TFAunder reduced pressure without heating, the residue was triturated with Et2O. The collected precipitate was added to a mixture of TFA (6ml) and water (2ml) under ice-cooling. After being stirred at 19~21°C for 1 hour, the TFA and water were evaporated under reduced pressure. The residue was triturated with Et2O to give 5 as a powder.
Preparation of Diphenylmethyl 3-[4-(Carbamoyl
-3 -cephem-4-carboxylate (6a-I and 6a-II) Diphenyldiazomethane was slowly added to a solution of 4a (2.8 g, 3 mmol) in CH2C12(200ml) with stirring at room temperature until the evaporation of N2ceased. After concentration, the product was fractionated by silica gel column chromatography (benzene -EtOAc, 3 : 1) to give, after being triturated with a mixture of Et2O and w-hexane, the less polar isomer (6a-I, 680mg yield 18%) and the more polar 
